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* FOOD SERVING PAPERBOARD CONTAINER It has been found that a cold spot (lower temperatures) 

PRESSING APPARATUS EMPLOYING typically exists in the region of the terminals 70, 72 due to 

CAST-IN ELECTRICAL HEATERS the terminal connections which means that a cold spot will 

also exist in the die in the region of the pressing surface 

This application is based on and claims priority under 35 5 corresponding to the locations of the terminals 70, 72. Thus, 

U.S.C § 119(e) with respect to U.S. Provisional Patent to avoid a cold spot in the die and provide generally uniform 

Application No. 60/111,568 filed on Dec. 9, 1998. heatmg around me entire circumference of the heater mecha- 
nism defined by the pair of ring heaters 60, 62, it is desirable 

HELD OF THE INVENTION mat ^ pair of terminals 70 on the outer ring heater 60 be 

The present invention generally relates to a pressing io offset 180° with respect to the pair of terminals 72 on the 

apparatus for forming food service paperboard articles. inner ring heater 62. In practice, this has been found to be 

More particularly, the present invention pertains to an appa- somewhat problematic in that the wire that connects the pair 

ratus for press forming food service paperboard container of terminals 70 on the outer ring heater 60 to the pair of 

products such as plates, bowls, trays and platters. terminals 72 on the inner ring heater 62 can run excessively 

BACKGROUND OF THE INVENTION 15 not m ^ enc l° se d cue cavities, resulting in wire insulation 

degradation and failure due to the wires shorting to ground. 

U.S. Pat. Nos. 4,721,500, 4,609,140, 4,721,499, 5,088, Thus, it is common in practice to position the inner and outer 

640, 5,326,020, 4,832,676 and 4,606,496 describe processes ring heaters 60, 62 in the manner illustrated in FIG. 1 so that 
and apparatus for forrning food service paperboard container the terminals 70, 72 can be connected together with an 

products such as paper trays, plates and the like from a 2Q electrical buss bar or the like. This connection is not 

paperboard blank, and food service paperboard container susceptible to the same type of failure mentioned above, 

products formed from such processes and apparatus. Hie However, this orientation of the two ring heaters 60, 62 

patents describe that the paperboard blank is formed into the creates a cold spot at the place where the tenninals 70, 72 are 

desired paperboard container product through use of a located This thus creates a temperature differential around 

pressing apparatus that applies heat and pressure to the ^ the circumference of the die. By virtue of this arrangement . 

paperboard blank. of ^ nested heaters 60, 62, it has been found that a 

The apparatus typically used in the disclosed process temr^rature differential of up to approximately 30° F.-40°F. 

includes an upper die and a lower die. In practice, both the can exist between the portion of the die forming surface 

lower die and the upper die are heated by a heating mecha- corresponding to the location of the terminals 70, 72 and the 

nism in the form of one or more electrically resistive ring 30 diametrically opposite portion of the die forming surface 

heaters. Ring heaters are commonly used because they are that is offset 180°. From the standpoint of carrying out the 

relatively mexpensiv#Typically, the lower die is provided method described in the aforementioned patents, this tern- 

with a pair of nestea ring heaters or a single ring heater, perature differential can be quite significant and rather 

while the upper die is outfitted with either a pair of nested problematic. 

ring heaters or a single ring heater, depending upon the 35 i t has also been found that the wires used to connect the 

particular product being formed. Quite often, the heat outer rmg heater 60 to me power source have a tendency to 

requirements related to the way in which the paperboard break. It is believed that this is due at least in part to the tact 

container products are formed necessitate that at least two that the wire is connected directly to the ring heater 60 and 

ring heaters be provided in both the upper die and the lower passes thru part of the hot enclosed die cavity resulting in 

40 wire degradation. Further, the cycling/movement of the 

FIG. 1 illustrates a pair of nested ring heaters similar to press apparatus can result in wire breakage due to repetitive 

those used in the apparatus for press forming paperboard flexing. The relatively high temperature at which the ring 

blanks into paperboard container products. As can be seen heaters are operated may also contribute to this problem, 

from FIG. 1, the pair of nested ring heaters includes an A further problem associated with the use of ring heaters 

annular outer ring heater 60 and an annular inner ring heater 45 ^ me context of the pressing apparatus described in the 

62, with the inner ring heater 62 being nested within the aforementioned patents for press forming a paperboard 

outer ring heater 60. The pair of nested ring heaters 60, 62 blank into a food serving paperboard container product 

is fitted inside a cavity in the lower die. As mentioned above, involves the significant discrepancy between the wattage 

the upper die can be provided with a similar pair of nested ratings of the ring heaters and the wattage needed to perform 

ring heaters, or it can be outfitted with only a single ring 50 the pressing operation. To carry out the press forming 

heater, depending upon the requirements of a particular operation described in the aforementioned patents, a rela- 

system. tively high die surface temperature in the range of about 

Ring heaters can be purchased as off-the-shelf items from 280° F.-400 0 F. is typically required. Further, the press 

a suitable supplier. However, to produce food service paper- forming apparatus must be capable of high speed produc- 

board articles in the manner described in the aforementioned 55 tion. The wattage needed to carry out the process described 

patents, significantly high temperatures are required and this in the aforementioned patents (i.e., to achieve the necessary 

necessitates that the ring heaters possess a very high watt- temperature on the die surfaces) at the high speed production 

age. Thus, for these applications, it is typically necessary to required for commercial practice is much higher than the 

special order the ring heaters having the desired wattage, as wattage for which the ring heaters 60, 62 are rated. The 

well as the desired size, voltage and/or terminations. 60 pressing apparatus is typically designed in a way that only 

As can be further seen from FIG. 1, the outer ring heater permits the use of ring heaters of a certain size and so it is 

60 includes a pair of terminals 70 and the inner ring heater not a truly viable option to simply use larger ring heaters 

62 also includes a pair of terminals 72. Typically, the rated at a higher wattage. Given the limitations imposed by 

terminals 70 on the outer ring heater 60 are connected to the the current design of the pressing apparatus, the ring heaters 

power source, and an electrical connection is then made 65 that are capable of being used in the pressing apparatus have 

between the pair of tenninals 70 on the outer ring heater 60 power wattage ratings on the order of 300-1200 watts, 

and the pair of terminals 72 on the inner ring heater 62. However, during operation of the pressing apparatus in the 
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manner necessary for carrying out the process described in • 

the aforementioned patents, the ring heaters are typically run fn^ 0 "? 1 P"* 1 *™ and significantly reducing the operat- 

atamu^higherwattage,ontheorclerofl500\E5000 8 ° f ^ ^ heaters - 

n.fti" ™ 8 heaters 31 levels su ch as these that , 1116 ^8 heaters typically used in the pressing apparatus 

S y redu^t£%f^ ° f ^ heaters 5 ^ c f^« out ^prc«ssdescribedkmeaf 0 remention^ 

tt£ SaT ? 1 th6 ^ heaters - Patents are typically rated at 240 volts.If it is necessary to 

fj„ J?- 6 °' 62 ,Uusttated " HG. 1 also suffer use a bl ^ T ^ge, the length of wire wound in tiering 

waTirTwZh* advantages 311(1 drawbacks by virtue of the . heateI \ . can be ^creased. However, because of the siJ 

Z^r lov, r 2. ™ CODStrUcted - HG 2A illustrates the h ™°°* associated with the construction of the lower and 

ZT^^T T , ? OBHK,ta - As seen in TO. 2A, the 10 "PP" u 1S diffic ult to use a larger ring heater having an 

nng heater 60 mcludes an outer sheath defined by a gener- "'creased amount of wound wire. The other alternative for 

aUy _ U-shaped portion 74 and a plate-like cover 76. The acmevm g the higher voltage is to use thinner wire or wire 

U-shaped portion 74 and the cover 76 are commonly made h T a T 8 2 reduced ***** and higher electrical resistance 

of steel, alumimzed steel or incoloy alloy stainless steel. The Unfortunately, it has been found that this makes the wire 

I'rf P°* on 74 deludes a bottom wall 84 and a pair of , , Pj^ularly susceptible to breakage or other damage due to 

upstandmg sidewalls 82 whose upper ends are bent inwardly me °P era ting conditions associated with pressing apparatus 

towards one another. The cover 76 is then secured to these namel y ^ repetitive pounding and impacting, and ' tiie high 

inwardly bent ends of the upstanding sidewalls 82 Posi temperatures. . 80 

sur^nlS ?4 ' 76 is a coUed wire 78 that is Fr ™ the foregoing, it is apparent that the use of rine 

cZZ^f V 80 ^ ^ 78 is 20 heaters as the heat source for heating the preTsiTsurfa^f 

commonly made of mchrome steel to obtain the required ° f a pressing apparatus that is desired T^LTf 

dectnca, ^stance. The refractory material 80 is coZoSy paperboard b!J^^ p ^^Sj°^J^ 

EESSZ powder which h compressed during ^ a variety of -d dSEffSSLK 

tSSSS^ • , u ° y 10 reduce 1116 Ufc of the ring heaters This 

uo^ S rtfS^r° Clated *?1 ^ heater ^astruc * *"» ^uirestihat they be replaced on an excessively f£ 
L affinSf magn ^ S1Um 05ude refractor y material 80 has W bas 's. The need for repairing or replacing damaged 
toSSX V ^ nDg USC ° f 1116 ™ s heater as the ring "ng.heaters and/or ring heater wires also present a further 
t i 8 UP ' ^ 1ac6kv shea£h 74 - 76 can expand significant problem relating to productivity^ noted abovf 
S .^^^^createdintheareawhere each f set consisting of anupper die^ a bw^ie* 

sidewalls 82. Water is thus able to infiltrate into the mag- m me lower *e and one or two ring heaters in the urWdkf 
doTATrh 6 "f^ 80 durin * ** neater cool ^-aUy, there are 4-7 die sets 8 pT^Ts so Z t 7 

heTnp rh.ir g ,u e T bec ° mes hot durin g subsequent Paperboard container products can be produced during each 

11121 mfiltrated ^ magnesium <* cle ° f the press. Thus, there are approximately ™8rk 
oxide refractory material will become heated, thus creating 35 heaters P** press. If one ring heaVc^ heato wirf 
T2 P ZfT T d T" o f the mcoloy * ^ down or fails, the entire press £ to be SLJ£ 

sheath. IdeaUy, ,t ,s preferred that the bottom wall 84 be as ^ the ring heater or wire can be replaced. This ofTourSe 
C * e laigest contact 3162 ^ the »huts down aU of the other die sets to Qmpa^^S^ 

bang bottom surface of me recess in the die. If water have a significant adverse impact on productivity ff £ 
SrtSl • ^ ^f a f eM T. 0xide refractor y material and 40 j? ress 18 opc^g at full capacity, shutting down L press 
£3 it htSr^ ^r,.™ 6 ^ ^ foreve ^ a fi reI3tivel ysho rt periJoftmlenLssarily^^^^ 
Scolo??heintSr /T d ^ ^ C b0tt0m waU M ' of ^ m 3 reduCti0D m Paction. If it is necessary to 

SS^fJ andtakeona curved con- ^crease production at another facility (or at the same fatikt? 

figuration as shown in FIG. 2B. This curved bottom wall 84' turning the affected press is not operating at fuFcaS 
creates a non-flat heatmg surface which means a significant 45 f° ^ U P for ** down-time™y be^eceSo 
loss of contact area with the die, thus causing inadequate mcur ^ expense (e.g., overtime for the ™ ^2>? 
°° n n H ^°™ heating Also, this can significantly reduce the * us ^hcr increasing the costs associate? wi^ S 
conducnveheattransfertotliedie.TMsispartofmereason Paperboard container products 8 

^^^t^te^r^ 31 / ^ U8ht K° f * C f0rcg0in8 ' a need exists fcr a pressing 

hSrs ^ ^ ^ Wattage ^ of m e rtog 50 apparatus that is able to press form a paperboard blank into 

A further riifRm.in • J - t * semce P 3 ! 56 * 0 ^ container without the disadvan- 

disto^SmfnX, T 013 ^ Wth ^ ^^ntioned tages and drawbacks associated with current apparTs 

respective ring tan** Wha a^uS^T.?? ? ? M • ™ elMem heal o, iS dfc „ 

at full wattage for time proportioned periods regulated by a 

hpT^^^u 11 "- Whe ° me bottom waU W °f the ring SUMMARY OF THE INVENTION 

heater distorts in the manner illustrated in FIG. 2B heat is Tn n.h, „f ,k * 

not effectively transferred to the die and so the mermocSe JLvP . f* fo ^S, one aspect of the present 
senses that the die heating surfaces are not taraTSs 65 ""^"^^^appan^ 

causes the ring heaters to be run at full wS I h£ ^ a P 3 Pcrboard blank so 

temperatures for longer time ^JSS!^ ^J^^.^^ZZr^Z 
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second die that are movable relative to one another. The first FIG. 8 is a perspective view of the tubular heating element 

die includes a first base and a first platform that is movable employed in the ter device of the present invention; 

with respect to the first base, with the first base having a FIG. 9 is a plan view of one preferred version of the 

curved surface for engaging the outer periphery of the cast -in heater according to the present invention; 

paperboard blank. The second die is positioned in opposing 5 nG 10 is a side ^ of ±e heater fa nG 

relation to the first die and includes a second base and a p. 

second platform that is movable with respect to the second ' . , . , . 

base. The second die is movable with respect to the first die nG ' 11 1S a P lan ^ of mother vcmoii of the 

and the second base has a curved surface for engaging the cast " m heater aCcordin S t0 me ^ sent mventicm; 

outer periphery of the paperboard blank so that the outer 10 FIG- 12 is a side view of the cast-in heater shown in FIG. 

periphery of the paperboard blank is pressed between the H> 

curved surface of the first base and the.curved surface of the FIG. 13 is a plan view of a cast-in heater according to the 

second base. A first cast-in heater is mounted within a recess present invention mounted in an upper die; 

in the first die and includes a tubular heating element HG. 14 is a cross-sectional view of the die and cast-in 

comprised of an electrically insulated resistor wire and metal 15 heater shown in FIG. 13; 

casing or housing embedded within a thermally conductive rrr n 1C • „ rt ™^„oi ™„, t u „™ 

4 . . . ° 4 , . . . J , rlO. 15 is an enlarged cross-sectional view or the wire 

cast-in material. A second cast-in heater is mounted within . , . . . , iL 

. . \ , , . , , L . connection usable m conjunction with the various versions 

a recess m the second die and mcludes a tubular heating „ f tUa MOf - *u« 

, t , . . . . „ . . & ot the cast-m heater according to the present invention; 

element composed of an electrically insulated resistor wire ^ . 

and metal casing or housing embedded within a thermally 20 HG * 16 18 a $™P h ^strating temperature data at vanous 

conductive cast-in material. P 3 ^ of a P ress fonnm g apparatus employing ring heaters 

a„„*w„„ ♦ * ^ • i during production and shutdown of the apparatus; 
Another aspect of the invention involves a pressing appa- 

ratus for pressing a paperboard blank to produce a food na 17 is a ^ h illustrating temperature data at various 

service paperboard container having an overturned rim P 3 ^ of a P ress forming apparatus employing ring heaters 

provided with folds. The apparatus includes a first die 25 during standard heat-up of the apparatus; 

having a curved pressing surface and a second die positioned FIG. 18 is a graph illustrating temperature data at various 

in opposing relation to the first die and having a curved parts of a press forming apparatus employing cast-in heaters 

pressing surface. At least one of the first and second dies is during production and shutdown of the apparatus; 

movable relative to the other so that the outer periphery of HG. 19 is a graph illustrating temperature data at various 

the paperboard blank is pressed between the curved pressing 30 parts of a press forming apparatus employing cast-in heaters 

surface of the first die and the curved pressing surface of the during standard heat-up of the apparatus; 

second die. At least one cast-in heater is mounte«ither the p[ G 2 0 is a table setting forth the results of a break-even 

first die or the second die to heat the pressing surface of the analysis involving the replacement of ring heaters with 

respective die. cast-in heaters in a three ring heater system; 

BRIEF DESCRIPTION OF THE DRAWING FIG. 21 is a table setting forth the results of a break-even 

FIGURES analysis involving the replacement of ring heaters with 

The features and characteristics associated with the heaters m a four ^ heater system; 

present invention will become more apparent from the HG * 22 is a graphical illustration of the analysis results 

following detailed description considered with reference to 40 set fortli m the tables of FIGS. 20 and 21. 

the accompanying drawing figures in which like elements DETAILED DESCRIPTION OF THE 

are designated by like reference numerals and wherein: INVENTION 

HG. 1 is a plan view of a nested pair of ring heaters 

typically used in pressing apparatus that press form a The pressmg apparams accordmg to me rjresent invention 

paperboard blank into paperboard container products; 45 is specifically adapted for use in press forming paperboard 

FIG. 2Ais a cross-sectional view of one of the ring heaters ^ ^° Icontainei -products such aspaper 

shown in FIG 1* trays, plates, bowls, platters and the like from a paperboard 

-r» - ' i - - ~ * , blank through the application of heat and pressure to the 

n ** cross t eCtIonal 1 , view ^ 10 FIG ]1 2A ; b " 1 paperboard blank. U S. Pat. Nos. 4,721,500, 4,609,140, 

ulusmnng the rmg heater when the bottom wall of the 4)721)499j 5i08 8,640, 5,326,020, 4,832,676 and 4,606,496, 

sheath has been distorted; V ^ \ * * I * u* u ■ • * a L ■ u 

' the entire content of each of which is incorporated herein by 

FIGS. 3A-3D are perspective views of examples of reference, describe methods of press forming paperboard 

vanous types of food serving paperboard container products blanks into paperboard container products as well as appa- 

that can be made employing the heater device of the present raiu$ used to form such paperboard container products and 
invention; 55 paperboard container products formed by such methods and 

FIG. 4 is a cross-sectional view of a portion of one apparatus. The pressing apparatus of the present invention is 

possible food serving paperboard container product shown designed to be used to carry out these methods and produce 

in FIG 3A taken along the section line 4—4; th ese products. Before looking specifically at the heater 

HG. 5 is a cross-sectional view of a portion of one device of the present invention that is used in a pressing 
example of a pressing apparatus in which the heater device go apparatus, a brief description of the general method used to 

of the present invention can be employed; press form a paperboard blank into a paperboard container 

FIG. 6 is a simplified schematic illustration of the pressing product will be described, 

apparatus shown in FIG. 5 illustrating how the heater device As seen with reference to FIG. 3A, one example of a 

of the present invention is mounted; paperboard container product that can be press formed 

FIG. 7 is a general cross-sectional view of the heater 65 through use of the apparatus and method of the present 

device according to present invention that is employed in the invention is a plate 10 having a substantially flat circular 

heating apparatus; bottom wall portion 11, an upturned sidewall portion 12, and 
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an overturned rim portion 13 extending from the side wall. 
The plate portions 11, 12, 13 are formed integrally with one 
another. It is to be understood that plate shapes other than 
that shown in FIGS. 3 and 4 can be produced, such as plate 
shapes similar to those shown in the aforementioned U.S. 
patents. 

As best seen in FIG. 4, the flat bottom wall portion U of 
the plate extends to about the position in the plate denoted 
at 15 at which the sidewall 12 begins rising upwardly. The 
upturned sidewall 12 terminates at about the position 
marked 16 in FIG. 4 at which the paperboard begins to curve 
-over and down about a smaller radius to form the overturned 
rim 13 which terminates at a peripheral rim edge 17. 

As described in U.S. Pat No. 4,609,140, the rim 13 serves 
a variety of advantageous purposes in the paperboard prod- 
uct. The rim provides an esthetically pleasing appearance, 
while at the same time, providing a generally lateral area for 
gripping by the user when carrying the plate. Perhaps most 
importantly, the rim 13 imparts rigidity and bending resis- 
tance characteristics to the plate when the plate is held by a 
user. As further described in the aforementioned U.S. Pat 
No. 4,609,140, the paperboard plate 10 is formed from a 
unitary flat blank of paperboard stock, either scored or 
unscored. Thus, during formation of the paperboard con- 
tainer product from the flat blank of paperboard stock, the 
flat blank of paperboard stock must undergo folding in the 
sidewall 12 and the rim 13. The resulting fold lines are 
shown for purposes of illustration at 20 in FIG. 3A. 

To form the flat blank of paperboard stock into the 
paperboard plate shown in FIGS. 3 and 4, a die set or 
pressing apparatus similar to that illustrated in FIG. 5 can be 
employed. The die set includes a metal pressware die set 
defined by an upper die 25 and a lower die 26 which are 
adapted to press a flat, circular paperboard blank 27 into the 
configuration of the plate 10 shown in FIG. 3A. To allow the 
paperboard blank 27 to be held and subsequently shaped by 
the die set shown in FIG. 5, the upper and lower dies are 
segmented. 
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position shown in FIG. 5 in a commercially conventional 
manner. The die 25 is mounted for reciprocating movement 
towards and away from the lower die 26. 

During the pressing operation, the blank 27 is laid upon 
the flat forming surface 31, generally underlying the bottom 
wall portion 11 of the plate to be formed. The forming 
surface 38 first makes contact with the top of the blank 27 
to hold the blank in place as the forrning operation begins. 
Further downward movement of the die 25 brings the spring 
biased forming surfaces 40 of the outer ring 35 into contact 
with the edges of the blank 27. This thus begins to shape the 
edges of the blank over the underlying surfaces 32 in the 
areas which will define the overturned rim 13 of the finished 
plate. However, because the ring 35 is spring biased, the 
paperboard material in the rim area is not substantially 
compressed by the initial shaping. This is because the force 
applied by the forrning surfaces 40 is relatively light and 
limited to the spring force applied to the ring 35. Eventually, 
the die 25 moves sufficiently far down so that the platform 
segments 30, 37 and the ring 35 are fully compressed such 
that the adjacent portions of the forming surfaces 38, 39 are 
coplanar and the adjacent portions of surfaces 39, 40 are 
coplanar, and similarly that the forming surface 31 is copla- 
nar with the adjacent portion of the forrning surfaces 32. The 
upper die 25 continues to move downwardly and thus drives 
the entire lower die 26 downwardly against the force of the 
springs or hydraulic cylinder which support the die 26. At 
the full extent of the downward stroke of the upper die 25, 
the dies exert a force on each other, through the formed 
blank 27 which separates them, which is equal to the force 
applied by the compressed springs or hydraulic cylinder 
supporting the die 26. Thus, the amount of force applied to 
the formed blank 27 and distributed over its area can be 
adjusted by changing the length of the stroke of the upper die 
25 or hydraulic cylinder pressure. 

FIG. 6 schematically illustrates the upper and lower dies 
corresponding to the upper and lower dies 25, 26 described 
above and shown in FIG. 5, except that the heated pressing 
surfaces for forming the paperboard product container are 



The lower die 26 possesses a circular base portion 29 40 illustrated in FIG. 6 in a simplified manner for purposes of 

and-a central circular platform 30 which is mounted to be ease in understanding. It is to be appreciated that the upper 

movable with respect to the base portion 29. The platform 30 and lower dies 25, 26 may have a construction that is similar 

is cam or pneumatically operated in a conventional manner to that shown in FIG. 5. It is to be understood that the heater 

and urged towards a normal position such that its flat top device of the present invention can be used in a variety of 

forming surface 31 is located initially above the forming 45 different pressing apparatus that are specifically adapted to 



surfaces 32 of the base 29. The platform 30 is adapted to be 
moved relative to the base 29, with the entire base 29 itself 
being mounted in a conventional manner on springs or a 
hydraulic cylinder (not shown). The paperboard blank 27 is 
adapted to be very tightly pressed at the peripheral rim area 
during the press forrning operation and so it may be difficult 
for moisture in the paperboard which is driven therefrom 
during pressing to readily escape. To facilitate the release of 
this moisture, at least one circular groove 33 can be provided 
in the surface 32 of the base, with this groove 33 venting to 
the atmosphere through a passageway 34. The lower die may 
also be provided with a spring-biased circular clamp ring 26' 
around the base portion 29, which retracts during pressing, 
to further control the paperboard blank formation into the 
final plate product. 

The top die 25 is also segmented into an outer ring portion 
35, a base portion 36 and a central platform 37 having a flat 
forming surface 38. The base portion has curved, symmetri- 
cal forming surfaces 39 and the outer ring possesses curved 
forrning surfaces 40. The central platform 37 and the outer 
ring 35 are slidingly mounted to the base 39 and biased by 
springs or hydraulic cylinder (not shown) to the normal 
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form food service paperboard container products, including 
those apparatus described in the aforementioned patents. 
Thus, as jrersorPskilled in the art will readily recognize, the 
pressing apparatus in which the heater device of the present 
invention is employed can have configurations different 
from that shown in FIG. 5, depending upon a variety of 
factors such as, for example, the shape and configuration of 
the paperboard container product being formed. 

The upper die 25 is provided with a recessed area 100 for 
receiving a heater device in accordance with the present 
invention. Similarly, the lower die 26 is provided with a 
recessed area 102 for receiving a heater device in accordance 
with the present invention. 

The heater device 110 used in the paperboard product 
container pressing apparatus of the present invention is 
illustrated in FIG. 7 and is in the form of a cast-in heater. It 
is to be understood that the illustration in FIG. 7 represents 
an enlarged depiction of the heater device or cast-in heater 
110 of the present invention. The cast-in heater U0 illus- 
trated in FIG. 7 is actually sized, dimensioned and config- 
ured to fit within the recesses 100, 102 Jn.Jjhe. upper and 
lower dies 25, 26. 
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again illustrate the significant differences associated with the for a given product, an average die press downtime of 45 

use of ring heaters and cast-in heaters. As seen in FIG. 17, minutes to replace a failed heater, and considering that the 

as the start-up of the apparatus is initiated at time zero, the die press is running around the clock, which is the case, 

ring heater temperatures rise quickly and significantly, ulti- Further, the analysis was based on a cost of $40 for each ring 

mately reaching maximum temperatures of about 875° F. 5 heater, a cost of $335 for each of the two cast-in heaters used 

and about 816° R for the lower die ring heaters and about m P lace of the three ring heater system and a cost of $390 

794° F. for the upper die heater. In contrast, as shown in FIG. for each of m e two cast-in heaters used in place of the four 

19, the upper die cast-in heater only reaches a temperature heater system. The analysis is based on consideration of 

of about 546° F. and the lower die cast-in heater only reaches me lc f Production that occurs each time a heater fails and 

a temperature of about 453° F. Thus, the cast-in heaters do 10 must be replaced. Thus, assuming a ring heato fails once a 

not heat-up to nearly the same extent as the ring heaters m ° n ^' analysis consiate the amount . of production that 

u - *• , c . *u ? * 1S lost as a result of that downtime and the cost associated 

which lis as i important benefit because as L heater is ^ Iacin ^ ri ^ Considering the significantly 

operated under greater and greater ^temperatures and for CQSt * sociate § witn ^ cast . m h^er, the analysis 

longer and longer periods of time, the heater degrades and men determines the minimum useful life the cast-in heater 

its useful life is significantly reduced. 15 must exhibit to break-even. 

Another benefit associated with the present invention is Referring to FIG. 20, it can be seen that if the ring heaters 

that cast-in heaters can be purchased with a wattage rating have a life of one month, the break-even cost for using the 

within recommended guidelines, thus resulting in signifi- significantly more expensive cast-in heaters is 1.8 months, 

cantly longer heater life. It has been found, for example, that This means that if the ring heaters must be replaced every 

one cast-in heater operated at 2800 watts can replace two 20 month, it is possible to use cast-in heaters and break-even so 

ring heaters operating at approximately 4000 watts, thus long as the cast-in heaters have a useful life of at least 1.8 

allowing a possible electrical power and cost savings. In months. Similarly, if the ring heaters possess a useful life of 

addition, because the connection to the electrical resistive 12 months (i.e., the ring heaters must be replaced once a 

element can be exterior of the cast-in heater, a more even y ear )> il ^ possible to use cast-in heaters and break-even so 

heating is possible and cold spots do not arise. Further, the 25 long as the cast-in heaters have a useful life of at least 21.9 

materials which can be used for the cast-in heater also months. Experience has shown that the useful life of the ring 

. proATidesT more even heating. heaters Y*"* b 5 twe £ n a mm ™ Un \° f 2 months , md 

f a maximum of 9 months. Thus, the break-even analysis 

The cost of one cast-in heater is typically more than eight reveals that the use of cast-in heaters is economically 

times the cost of one ring heater and so utilizing cast-in . beneficial if the cast-in heaters are able to operate without 

heaters in place of ring heaters is not what would commonly 30 replacement for at least 16.4 months. To date, experimen- 

be considered a viable solution to the problem of die press tation and testing have shown that the useful-life of the 

downtime. However, by virtue of the unexpected results that cast-in heaters in the context of fabricating food service 

have been realized, this significant cost difference has been paperboard containers exceeds the break-even point 

found to not be an impediment to using cast-in heaters for ^ ^ ^ mG 21 sets ' forth me of a similar 

press forming food service containers. analysis with respect to a four ring heater system and shows 

In one respect, it has been found that operational param- that the break-even point for the cast-in heaters is even less 

eters can be met by using only a single cast-in heater in the than in the three ring heater system. FIG. 22 is a graph of the 

upper die and the lower die, thus requiring only two cast-in results set forth in the tables of FIGS. 20 and 21. 

heaters in each die set as opposed to the typical three of four ^ ^ addition to the foregoing, there are also other signifi- 

ring heaters. Replacing three or four ring heaters with two cant advantages associated with the use of cast-in heaters in 

cast-in heaters is also advantageous from the standpoint of accordance with the present invention. For example, cast-in 

producing lower probabilities of failures per die set and heaters have significantly lower heater surface temperatures 

press, even if the life expectancy were the same, resulting in during heat up and production than in the case of, for 

significantly less downtime and increased productivity. 45 example, ring heaters. Also, the maximum heater tempera- 

The economic or monetary benefits associated with reduc- tures for the cast-in heater during standard die set heat up is 

ing the downtime of the die press(es) is quite significant on the order of about 200° F.-800 0 F. lower than ring 

when considered in the context of commercial production. heaters. Further, cast-in heater temperatures during produc- 

This is particularly so when it is considered that the die tion of food serving paperboard plate products are on the 

press(es) is typically running around the clock, twenty-four 50 order of about 150° F.-600 0 F. lower than ring heaters. It is 

hours a day, seven days a week. Separate and apart from the also possible to realize electrical cost savings with the use of 

difficulties that press down time creates with respect to cast-in heaters due to their lower wattage and more efficient 

around the clock production, press down time can also create thermal transfer to the die set. 

significant problems in the case of seasonal production. Also, because the wire heater connection can be made 

Seasonal food service containers can typically only be 55 exterior of the cast-in heater, wire breakage due to degra- 

produced and sold within a relatively small window of dation of the wire from excessive temperature is not likely 

opportunity and so reduced output associated with press to occur. 

down time can significantly affect the ability to meet con- addition, because cast-in heaters are not susceptible to 
sumer demands for these seasonal products. many of the problems discussed above that are associated 
The tables in FIGS. 20 and 21 show the results of a 60 with the use of ring heaters in pressing apparatus that press 
break-even cost analysis that was performed with respect to form paperboard blanks into food serving paperboard con- 
the use of ring heaters in a food service paperboard container tainer products, the cast-in heaters have a significantly 
forming apparatus versus the use of cast-in heaters in a longer useful life. This means that cast-in heaters need not 
similar apparatus. FIG. 20 illustrates the analysis results for be replaced with nearly the same frequency as ring heaters, 
die sets employing three ring heaters and FIG. 21 shows the 65 thus advantageously reducing the down-time of the pressing 
analysis results for die sets employing four ring heaters. The apparatus and the resulting loss of product and profit po ten- 
analysis was performed based on a normal production output rial. 



